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ABSTRACT 

This report contain;? a compilation of abstracts of papers 

which were either accapted for publication or were published. 

The papers aro  ••. subjects of Fluid Dynamics, Electromagnetics 

and Plasmas.  The work described was carried out under an 

ARPA contract. Order No. 1442.  This summary also contains 

a listing of papers subtrittfed to journals, lectures, internal 

reports and ötaff activities. 
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Ij. INTRODUCTION 

The polytechnic Institute of BrooXlyn is conducting an 

iiterdisciplinary program involving both theoretical and experi- 

mental research in the areas of aerodynamics, plasaa dynasics 

and turbulence. These studies are g nerally applicable to both 

current and long-range interests of the ARPA Stratoqic Technology 

Office.  Particular emphasis is placed on ifca— relating to 

defense situations. 

II.  SUMMARY OF RESEARCH PUBLICATIONS 

In this section are presented abstracts nf  1 ethnical papers 

which have been either published or accepted for publication 

during the reporting period covered by this report. 

A. Fluid Dynamics 

G. Morotti, "The Importance of Boundary Conditions ii* the 

Numerical Treatment of Hyperbolic Equations*, published 

in The Physics of Fluids, Supp'. II, ^2, 12, Part II., 

December 1969. 

Many of the existing computations of initial- and boundary- 

value problems in fluid mechanics suffer frcs unrealistic treat- 

ment of boundary points.  Three categories of boundaries are 

discussed briefly:  rigid vails, arbitrary boundaries of a 

computational region in a subsonic flow, and shoe* waves. An 

attempt is roade to show in what sense the numerical treatsent 

of such boundaries may be physically wrono and what can be done 

instead.  Examples from the blunt o-.-dy  problem, the transonic 

flew in a nczzle, the incorapres^ibia inviscid flow past a drei*, 

and the quasi-one-dimension?1 flow in a Laval norzl«, are shewn. 



to be pr«««Et«« *r^ f^Ilabrf I» i^ rr?Nr*eaxr^« 0* tfe# 

twelfth I»j«*i Jt^^ai C^*f«r«stc* ^m Ä«l«tiös ^sd 

jrabili^y of «|frctro*t*tic tjfllliflili* it ?rc^**  fes'  flow Ci» .4 

di*9?5o»tic* »x* jMBiittiUli    äS «as5«rsaii^t»* mxzm^migm of ?3» 

roitttrntlrr of ti* fr<*-«c-l«c^i*r «olli*losi^B« ^^rmtisss of 

is prt^i4«d.    It i* ^gmg ^a^t   ^« adwer iü* «%li^ feat ^a« ftps* 

9oI*c«i»r «^llisioeil*** r*^i»t wiöb #,i< r^ «I i« ^pli^fel* t« 
-      ^^ffi  ^ » taa ^rs£»i?:ios*-l ^as oSMriieM^ re^jÄft T^SX© T* SKIP ?^ffi«*c J. 

mm 
Ssfserisesit*! r«*sltjs ^*t*is»i  hi Op »HI** -sf »e^iET%^ SOä^I«, 

osäi^f sl^ «i«i^r^Ft*tiir p^fee r«ÄEi^B, *s* csa^hr«^ «itfe ri^slt* 

jasd   1 .PL' n^.'jt ■ i of tfei« te^£l^«. 

p^iic^tioe is Tlae t*ST*ie* oC Fisl4». 

Äars* £Ss«»ta«,    flso«* o^oiiti^^a r«^o* ts »f-Sse"» Äi*MiÄ^ 

crit»risi is tfet patrtic^imx 0KW «i «*£0 Cfa-fWütt msä SM ^S*X*1 

»r« nWilllHUPPV witM »ei^i^esi^E^tJt s^.*s*t«iä 



ill± Am-äELATSi; ^TTIVITISS..   LSCrg^SS.   COKSULT/^G.   PAPERS 

lie«r. H^r^iii s.  Bloo» i» a ■wlMMr of the Ätosiic and 

lfcl«<ralir f^.^sie« Pmsml -yf the Institute  for Defense 

Analyses  CHÄl r ^isociÄte Editor of tlhe Joer^al of 

ballistic itiSÄile Defense Research,   published by IDA 

for A^PAr ana is a Hab«1 of tise AIAA Technical 

öarmiitee on Bitry Vehicles. 

Professor Robert J. Cresci  is a »satber of the AIAA 

Groanc Test mi Sizm*l*tiasi Teclaiical Coas&ittee,   arid 

vm* a SeMiaE Chaixwsft at the AIAA 8th Aerospace 

Seiesaces fteetisg. h&lü us, Sew York.  Januari   1^21,   1970. 

?Ärtlc£fat*csi at aeets^s reltrvact to the progras: 

Sj^t'^^^er i"^f; 

I«1    S., ».  Seises prassest« * an invited survey paper entitled 

**»# M^kete fer Propagation and Scatterisg in wa^e- 

äfsißes*,  ar tfee UB8 Steropean Microwave Conference, 

Lo^ös,  ''mlMil,   ^^te^ser 8-21,   19*9, 

Ch|    £. Sri^tssEar- »itended t EJC? Ä&eti^c he'd  in icashinoton, 

S- C-, &qpkmmm 25. 19©9, 

^gl3ei>er ltS#; 

Cc|    C^p» Wi^^pf «sd S. Lejieris^ are authors of a paper, 

TTidtwidsai Specie Cofse«strati*K-. and vibratloisal Teep-- 

eratsr» »i**»r«gaK.t« StalisiftÄ Laser Induced ?a»an 

traitteriÄf*, i^icä. \ms presented et the 20th C^tgress 

of the I«t«sisat*onal Astr^a«»tleal r^eration, held 



at Mar del Plata, Argentina, October 5-21, 1969. 

November 1969; 

(d) G. Moretti attended the Third Annual Aorodynansic Hyper- 

sonic Slender Cone Symposima, held in Arlington. Va., 

November 21, 1969. 

Decenber 1969: 

te) M.H. Blooia attended the AIAÄ Strategic Offensive/Defei sive 

Missile Systems Meeting, held at the Naval Postgraduate 

School, Monterey, California, December 1-3, 1969. 

(f) M.H. Blooia participated in an ARPA laser design review, 

held at AVCO-Everett, Everetc, Mass., December 17-18, 

1969. 

January 1970; 

(g) PIB-AEPA Workshop on "Gas Dynamics from a Numerical 

Standpoint", held at City University, New York, 

January 17, 1970. 

Farticipantö included: 

Robert Moore - Advanced Research Projects Agency 

F.L. Fernandez and H.H. Steiger - Aerospace Corporation 

Michael Abbett - Aerotherm Corporation 

Roberto Vaglio-Laurin - Advanced Technology Labs., Inc. 

John J. Trulio - Applied Theory, Inc. 

Dr. Magnus - General Dynamics Corp., Convair Div. 

Paux Gordon - 6.3., Valley Forge Space Tech. Center 

S.  L'Soxiza  - McGill University 

John V.  Rakich - NASA Anses Research Center 

S.Z.  Burstein - New York University 



S. Ä. Powers - Northrop Aircraft Div. 

Thojnas Taylor - Northrop Corporate Labs. 

Morton Coopsr - Office of Naval ^search 

C. Kentzer and Dr. Thompson - Purdue University 

Raymond Sedney - Research Institute for Advanced Studies 

M-H. Bloora, G. ?fotetti, R. Cresci, S.G. Rubin, l.L. Rubin, 

P.K* föosla - Polytechnic Institute of Brooklyn 

(h) L. B. Felsen presented an invited sessinar entitled ^Transients 

in Dispersive Media' at Wayne State Univ., Detroit, Mich., 

January 26, 1970. 

(i)  S. Lederaan presentea a paper entitled "Specie Concentration 

Measurei^nts Utilizing Laser Induced Raasan Scattering" 

(cc-authored by G.F. widhopf) at the AIAA 8th Aerospace 

Sciences Meeting, S«äw fork, S.Y., January 19-21, 19?0. 

B,  Lectures 

September 1969: 

©r. C. JuP. Donaldson 
Aeronautical .esearch 
Associates of Princeton,Inc. 

October 1969; 

Prof. P.W, ^^oraicic. Jr. 
Pennsylvania State University 

Calculation of Tarbulenc 
Shear Flows Through Closure 
of the Reyooldt- ^qu'-ions 
by Invariant Modeling 

The Strcture of Trailing 
VOrtices and the R^tor- 
Vortex Interaction PtobI«w 

Dr. James Vollmer 
RCA Advanced Technolouv Labs. 

Applied Science, Technology 
and Curricula 

Dr. Mario D. Grossi a-c 
Mr. Irwir. t^»ear 
Raytheon Con|.any 

Electrcs^agnetic Probino c. 
Planetary Ataosphores ard 
looosi^i^res 



PolytrÄchsi'; In8tit3t« of SnseSlyT» Ssare« iis «E lnho^>ces«o<s» 

sr«f. A.8.  S^eba^s G^^^ratiix; a^ Fropagatisn 
Cors«il S^ive/sity of &j^ic Scos» 

Pr. Herbert J. Carlüi Eeiicon ifesie S^c^d-^ctor 
Corr^ell lfe-:*ersitf IJevlces 

J. C. &*S«M Eiesse-^ Patters for Circular 
Poiytechsic Isetit^te of Erowayn Arrays of tiavegaide-Fe3 

Axial Silts ^i l^zoe GMS- 
feetiss Cyiisders 

19^9; 

Dr.  ?.  ZfeisSto Ccat^ressi<si of Ffc ,--.=?s 
öorki State UzsiiRsrsity, SSS« Prt^^^atisa in a»s I^oiao- 

ser.ec^s Flasaa 

0r.  G If.  Sutt«i Flai^ iHPCsanics Sesearcfe at 
SiC9 !M«I«U. Research Laboratory AVCO-S^erett 

l>r, E.L. Bertosi f%se l^eai ?ro^ rtie- of 
Poiytec*ss.c Institute of Broc^lys Hadiatio» i» LOSS? l^edSa 

Jaraary i$?0: 

Prot. CM. Tc5^ Ca^ace Sodei ^f Plasma 
City college of Use City f^rbaience 

University of Sew York 

ör.  H.D. Jose- Beam Scale Piassaa Physics 
Oak si^ioe ^*tle^ai Laboratory Itesearch    t Oöc Rid^e 

Saticsai Laber«to*y 

Prof. Bass »ill^cissso« Pia^a and Related Eeseerch 
tlfiiv^mty of Uppsala,  ffliintan Kcti^ities at tl*e Gniv«€ity 

of i^pc«La 

Ji22- 
Dr. J. Grey Ma^BO^tics of High T<»^era- 
Grsyrad C^rporati»-* tare Sas F-ows 



During the course of this six-ssonth period.   Professor S,  Raretrel.x 

{of N.Y.U. >  qare a veeXiv lecture series on Hasjaa Turbulence. 

C. Consultants 

Dr. Sathar. Marcuvitz, Prof*"*i?or of Applied F'-ysics, 

New York University. 

D. internal Reports 

e.  F. Widhopf and S.  Ledersan,   "Specie Concentration 

Seasure^r.ts utilizing Rastan Scattering of a Laser 

Bed.-   .   PISAL Report &>.   69-46,  Dept.  cf Aerospace 

Engineeri^q and Applied Mechanics,   Poiytec. nie Institute 

of Brocjtiyn.  Sovesstoer 1969. 

X.   Pierucci,   ^Aa Axisva&*»tric ':;oir  «ake Analysis Using 

Rotational Characteristics"",   PISAL Report So.   70-4, 

Dept. of Aerospace Encineering asjd Applied Mechanics, 

Polytechnic Institute of Brooklyn,  February 1970. 

Coordinated by M.B.  Blo<»i.   "Re'iarch of Aerodynaisic Physics 

Institut*?   for  PROJECT STRATEGIC TECHAJLOGY".     S^i- 

Annual T* ?aiical Susrrary  for  the period ending 

31 August   1969.   i*IB?fili-R-1295,9-69. 

IV.     VmSQKHBL 

J. Avi<fc»r Es search Assistant 

M. H. Bloc» Principal Investigator 
Director of Gas Dynassics Research 
Dean of B-:gineering 

R. Bushsan Research F^llcw, Junior Grade 

K. Chung Associate Professor 

R» J. Crescl Professor 

E. F. Dawson Research Assistant 



R. Eichler 

K. Farber 

L.B. Felsen 

J.fe'.E. Griemsmann 

K. Huang 

R.G.E. Hutter 

E. Kawecki 

P,K. Khosla 

D, Landsbe-g 

S. Lev! 

S. Lederman 

J. Librizzi 

r .  ftons 

G. Koretti 

S. nosenbaun» 

P. Rosner 

M.D. Salas 

P.M. Sforza 

C. Shih 

R. Valentine 

G.F. Widhopf 

Graduate Assistant, Senior Gvade 

Associate Professor 

Professor 

Professor 

Graduate Assistant., Senior Grade 

Professor 

Research Fellow, Junior Grade 

Assistant Professor 

Research Fellow, Junior Grade 

Professor 

Associate Professor 

Research Associate 

Research Associate 

Professor 

Assistant Professor 

Research Fellcw-%  Jttnior Grade 

MDEA Fellow 

Associate Professor 

Graduate Assistant, Senior Grade 

Research Fellow, Junior Grade 

Research Associate 
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